Targeting cryopreservation-induced cell death: a review.
Despite marked developments in the field of cryopreservation of cells and tissues for research and therapeutic applications, post-thaw cell death remains a significant drawback faced by cryobiologists. Post cryopreservation apoptosis and necrosis are normally observed within 6 to 24 h after post-thaw culture. As a result, massive loss of cell viability and cellular function occur due to cryopreservation. However, in this new generation of cryopreservation science, scientists in this field are focusing on incorporation of apoptosis and necrosis inhibitors (zVAD-fmk, p38 MAPK inhibitor, ROCK inhibitor, etc.) to cryopreservation and post-thaw culture media. These inhibitors target and inhibit various proteins such as caspases, proteases, and kinases, involved in the cell death cascade, resulting in reduced intensity of apoptosis and necrosis in the cryopreserved cells and tissues, increased cell viability, and maintenance of cellular function; thus improved overall cryopreservation efficiency is achieved. The present article provides an overview of various cell death pathways, molecules mediating cryopreservation-induced apoptosis and the potential of certain molecules in targeting cryopreservation-induced delayed-onset cell death.